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r^ythroGjrtic ,i?©pa€l®»s thttr mfyam (w* 19)1 ^  the -spiadjig 
itetiHiMfii fp. 26 ,^ 
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pKmiKit«iai til®® titeir- wfpeebif® gr<«^# ftm to s««s io3«#-
tims  ^ twm •te*® M 'rmmmmd fwm f # immffm SMeetioiw 
i®,f© giwft# I^e® psiwiiSealss. of gsP •%*© gpeijf>0 €if AiAli,«ga 
ftiftitiNi »«w» ialftftiiw #,«& 0mtm -mm «a.» ii.@Bifii$«sfea3r 
iMtim (195Xto) -iwM' sbl# to emim '^ Am p«Aeet£jm m 
"wim 'W •%# »ijii»- to3'#efc4<»«  ^se* £mm AmX& iMsfe to»d l»@»a 
ai^  jWpe^rf##  ^ yy l3^«©tita «f mm 
sOm tffetti-w 'liwa lnai^ iAei i«i^  f«st%±8«4 ©@lls i>il®r %& 
'iritis @f of ^wmmrm %ef©f1i 'iS^setiiSB* 
psi«t%tseA f• gallia»etia wm ¥itfe 3 t^e«»-SiEfflME© 
8s$iais# f-fw* *1  ^.3Mtt0f®d toy o'snSi^ li^ stSeEg si®- pafailtia®  ^
c@31s S3i|is.©t®# Jtot# <M.^ m»0 the »& Msf 
SttfesNs isBawSi%sedl,as tlie f±ri% fiif ^ss of Irfeetlfia 
iifcAmmm. 'xriti.mh. f^md. |)«#a jSjS6S#6 *1  ^pSzaSiSlSSd S3?ftii3ro©fS68 
awyroal i^^ |c fefflBfypyi. all <«iM:.< i^Mfi*. 'Iw 
bfiffete 0C i^|®' fl^ WXe •lwP«*t4it.#i¥>a and |^MS* 
II.SSWS158BI Ute f&titli wnp(^% of pgyislw 
•fwMg»iW'l.«a:M e%n a.ga.^ «iA 'feMii fff |^ KtsStti# 'tihtilS 
1  ^?«ii»i® lifWll# li' »®p©rt»d 0ttcce»i^  pm i^m isi^  ^ »«r«Ei' 
ftNsB »aowsp«4 l^ aK »®rss6iSs*Ssdto8ei 'SsfeeMiMi* 
taasall iM Idtoa (IS i^tt) .®w5©t#sJWl |s«»#ii» of 
0M^»m sgatofi •ip»f©i'fei-4»&!0«4 ?» gsOJI^ ftoeia Ijtfidito s®r« 
£iew eta*®i$i<ial3.y iafseteS lA'tfe aefssl slwy ®#iwb.» Wb6 
mmMm vilih n&fml #»fflp mmm mmt a«  ^ -fee® i«?»i«iJ3g'|. hm&wmPm 
js#» *3 
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Iiiat-'Iiftsil.t tit coors# ©f lisf«oti0»* i©«l-
•ttifele 4ffmXf^4r m $, o«s©fa«e® et tht imSmtim iM Mast 
®M®r 'tat mt in ia#3,4iiis whie  ^mm mm mmiM of age 
*A®tt inftefcadt 
StaaiJti?' e% (101) 3s<fc««d the piw&©%i« ©f ag#«|.lsljisf. in 
I'a&Mti OKI If ,iit3®etioB of ias  ^©j^ y^w^es piimsitisii wkth 
«ii P# of @iyteferfiwifte-C»« |0j^ ©iiii pr@|W®i 
ivm »a#to AfglatiMMag iff® trm asd 
^ 4yiwii»4«ai«i lief® iRiW ytia^ i^etyl.jiil 
'and .SJI t®»li *it& «fyfete©i^ ti-f»t ?* 
•«^©4fie wi» imm& 4a iae& 
rta l^ i-rtmg SBS£b-®dS^S ,SJt iMSXiA 
tofcibfflliw sapji>2# •«£ fixtog ees l^awnt mi%h •anfeigsa |>yi|»i»d fnm 
pit2»it#J.tis5©<i kwm blo#d m pr&m a^SJi 
l0iwt.ta-«lai#ei», iteg»lwyj|. WW!$ l®Kl«a"rl|«ffi®i 'IS'lOf Mtoey 
sM S^ i^as f^bmmg lfi»0| and 19te| tkigim 
.«»i iMlii »i^ .y m& a0lAlJb#r^ % Iflii)#. »Miil 'teraia ej^ teo-
.^ei CliMs3toe3P^ iiM ^9hht mi. ^h&h 
watoy l5l,@«l ©r »pa» {latoa aM, e$f gei^ wHi W3M'$ l«fe©%. 
WW$ 8ogg#Aii3.1| 2$l0s^$ lai S^^^sam^hmms  ^ tfer«tei»»» 
fteMi iBl I9li3#j iiliwy «fe al«,|f 19lA, 3#l^ | 
SLi,#®r fewll#. Sfidlf iipr## 3fl»i| «d Wttsosf IfMl 
and liiislbir^ rt Jfkif Bairia# IfliSf ia»i« lfW| lil» »t i^ #» 
imtliJf ®t '10#)# lierikff ©lyttowfl## |lsfcoa arai 
fayttitiaed etii€ifc:#ii bl©©i &r 9rgmB (KMglwr m& 
ImMg 3M^s li^ R^oott et Iflili ^ laytr wi^  
iswts i®i liiiiilt lfl8| BiSji al., 19hf), hqk .^ ehici:®® 
mA Jmli; 'lSiA$ ^Wa^r ssi Ifiul)'# and 
i»cic eiyllsrcwyt®# foiiai in wm &i tea®a 
61#0#» fl^ a a y l . . y f . a g  hSTIB te®®a fivtmd in %|$9 
«»» ©f Mik®pj SBf«et#A F« towrlii#, (SeggsiMl. aad l&toa, l^ lSaj 
lato% If If I t^0Mr .«ai' fotMi 3.^ 1A| 19i48), oM^ea® tefe©t«i 
*im giai.AMWff» |1Clig]yir aai S®«3dp  ^ lflil.)f 'dis&s i^«r«sl«A ifitli P. 
i&mXw, WkB}$ a»4 r#i« witfe £« Cfargw®, 
IfSii fiup^s ©%• ai## 1^51)# 
.fseter Iflft iXL 'WKfetr* *4  ^tto' it©i^ i«Biia4 fsmtioa i» 
tansi aalarf* i®*g*$ 193Js Iflfi ier0iiiti«.^ 0yis«0witj|. 
Jfiltl 3^271 flitir ssfeigeaa iwm 
'tiii»n«iiiii rti^n «niii ITL'*! I-H mn'^  jk v iwi tim JiLmrtmiiutmli j M <8 SiSUi^ 3^8 /|l' * 
paasttised iril' JT® 6 for 2k to .|S latei tipi mll9 wttli 
m^Tf tl» #^ate«a% m liOit awatii^ iied wlt^  
nowal agl| i3  ^iiltitti %liif aatipii t»a %!*«» nitli ^sffl3i»@« aaoa 
wia t^.flnHi^ a tiy.« nft IB. Mfefyw iwiw# 4ii S0ia®' aoi« ree#srife 
.ate€i#fl isftd S'teiPS'bKK f^'hMas' -iffid 
lf%0| aM fotM# J l^Af Wm^w m& lai^ ltoarpr# Ifiti)# 
fTa'iiiAi -'- -•'•• * iS  ^M. I-TI i-n» If aa'^ iii •fii*^-*!' tItM III' «iii»-Wli.i-> ««-W«-ii- tSi Af^ii itfi' tfi fW-r» aMitii ilft'«iilii • ililiiii iii ill Al tit Mk«iikJL .Mr Site® Sw { A f W ^ )  eijte#w*roa iwii ©#!•* £xws. ]p,i»i«iit« 
'IliMl fS-lWE W? f f|S84 6C(S^3jS®®Bt> faWWlSNSi. 
f:!"!®! wii. fileipsti* ,a«i«a wm 
»IM l m  t o  t h a i  w t t i i  m m  f r «  p a t i « i t »  l i s f - w l i f e  £ »  
foUswtog %Mm Mmmetj 1  ^t%tm mA 0#g§®si!ttl| » gemt ott®r 
•mpm%8 im%m$ Iflf | ©©gp«li^ » 2 -^lu |^ Mjii®!' ma 
19U0| ®aa 1.9li§| Iliglter ai^  feeH* Bulauty 
dl»t Iflilji Ifkai ©#®ealiall| lfl{ia| Iflts Mmeif  ^Watsea, 
19h$t W^t arid Heid0llj«pg®r» 19^6? Dia'ri0| IfltSf tell# s®A mtimlg 3L9l|Sf 
lein  ^A., 19ii9} Sxitliff •«% al*, 1950) 3a t^h wn 
p«pk»i irm bl@  ^ ©r Qwgmm of iKs f^fS- pa»»iti»4 'titti P» teawleai 
»0» ^«a iMMi «»» &f lci3*i«si. (Eat®, 1939$ deaMhill# 
ML«»y aad itratete-ftKats# l^lOf lflda|j -"ftiragc (Mijmw m& 
Wk^i Geg^ebailt Ili#.®er mi. fos-lA, 
al»j, lifogi# I9li.2j BiltBsgr wd Watsow, 19l^ | lagur 
and i^ieai>«pr,. Ifii6| Mtlm  ^ If Hi -aiii Iti^ l, WiSt tola et al.# 
If^ tS SalMff •«% 1^50), f^ i|wr» (S©g^si»ll# Initial ma& 
tm3d.$ If to. I l9iA» l?fci)f mM wtlAi^ a® -lai 
Stifsttaa»-®b»sf 3fl0) midL«4jfei« 
^glir «i4 tmM.^ flflA) rep©2%ti itet ««rit irm ea»«8 ef feBBist 
atol&tiLs fljtod •aubi.^ iw fs*cB "blisod# Mssi*# 
»pl©8ii of ehiiifetai p»asitiMA iiitli f» gallti»o»Ta» |paatsi»«att) 
wtQE fiaBid se l^estBiS "sitih Iteiiewlftsl. aarf .i*ro0 
(toOWlesS) lilS&Sf S#3R* lltll gamafesiWia :*M..g6Ilf 
Syess 'jtoSsSSttoS tew- a4s® bssa faiwrfesd '^ Iwseai lai@@S,es3. 
^w»rtriryy\ apJ MftiaBIl iSM1S«fed fipiflB •i'vSlMefteS irifA W ****v#*iWl<**eiF |^y J s^WMSi^ieer '(pflwfciw inp m* ®|» iwwwer '•nii # •! • 'vr.flH *•* ^F'Wlt#er'Wr vW MB 
f* i0ipte«i (Ua-^ ls, 1? )^ aot be^*»a s«w« (taiwii) suliftst 
15i«^a»d fsr« imete exythroeft#* pa»fttts««l ultti P» loi^ iwr^  lf^ )» 
pilariftl 0«» hiife alt© feMa f«»d to- Mm ec l^awiit lith mt±m  ^
eiTlhroeit®!. fkmm .Wfpjrts will •©»• 
sid®f«i In ia» »felio» m f»%iw i» aalaslal Sawwdty* 
BE®<$l.piAS$®' 'in 
Tlii fSwI »|©3rt & .ittie««ifiil 'pweifitiji ia Miopia *a« 
that ef (1918)» !!• pmpms$ ifflfeigtai imm feJltoi §l®ts m jplaewitw 
.^fc-.,, -A -.-- — ^ -,— •••* iri iiiiii irllf —^ • •' -— ** ,— -.-•^— -"tiix*, Jt «iti«iWi«k — —^ Mt s iTt •«ii> I'tii <S iriin-Ji nifi ii M attifc mn BUMH-
px^s I^pitatts wi:^  wmm irm mlmiM patisafea Tbo.% ao% mm frm 
pelSsoSs wtSti arartniy d3.s@ssest Bsisasliriti. IK?% 
p^eeipitat® *itli salAitgl totiatisa* 
«t «3.. {1ft?) faUMwm^ mi TAiMmm (If28) 
.sSiiiied. i^rti®aaii«@3y tit® piweiiASSs WiifflleB ta aslaaria# i«» :^i.gapa 
mm pi!«f»®d £tm •jteafHf info@ii€ pe.iiftef^ «Bd fwm pla.c«iitHis^ 
©«taiMaf alwAat £• falejpaam Serfe awsol'fes w@r® efefealaed 
witli  ^latter* S«» fwm f* i^msx omms i*««ettd m well with aafei^  
par«qpwt«i trm falolLsaawii p%mmim' ita 44i »@» fsw f* imlj&tpuem mm»p 
'm&milmdMk mm 0m 0»mwMMlj mmtt0m aai aafeiisa fsrepGroi 
imm tel#<  ^ iii mm% wt%k m3miM. mm* 
9m flfll) ia.«© pipejriti i!a#ee«aMl p»'«jifitl3a tiss -^s •wi'lto lE08S«tt 
aa3to»4»» Qms9 t«#e%i<a3» mm ag«to svii»»fe f • -ffi-CTiE «6i ?. 
JSMmr Mmtm mA Cogge-slmll (193^4) tod ^m&oMTmimd %h» saitAility 
P, tegwtefli «bi©gw jfr«« mAmyn  ^ far ©s l^awtsffe f:fa»t4©» t»^®fes is 
'wa.fay .^aj ftfw  ^ (l?!#) ItSWl iiatk 4® 
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aid bsmn eiyliiroeft#®... Tliea© M# agglmtluija titers eeuM 
b» atteatt-tod t© ef tta host iritk mmh m ®rtipa, 
Actiirt lawBizatlm .ag»3iiit iait3ji>ri.& -with aafeig©!^  ef «yytlOT>< i^9 &g±g$M 
C^gpieli gmm tmmriaa 1± »d eeHa 
(^ A@% pig8»f #1 ,^ a»d tni^f ©ella for thr©® difs mmh) prior t® 
i^isjaialatim isitfe £• pa»sit®»» m Smmlm4 
pi2*#it«i«s m M.0. a»' tls0ai ®f tfe« but ms% 'rf tlim 
reemmmA irm %im iaf«0tioii| rtjdPLe aost 'ef eosfes?®!®' ^#d» 
im&hB mjmtimd that %lsm& #r fw 3ji|#etio«® of wwpeMioni 
•ef el®tt««i Islnoi trm mdsfm&%6A jmmg a^wlt dwkHi^ 
Irfertion. »ttt. P. to{^ . » =«• bat Bot  ^of 
ti-4.ii eagpNSriwsfcSy sw l^Vftl. wi®- a»lt 'M^sr ataawg dutielisgs s© iaeoHlssS 
tlmn mmm «rt#TO2^» •§!»» etlls mA mrm mm »ot itparattd, the 
Sjae»iifcS«d »8i#fe.aa»« «lie« by ths t»«t«d groups »%• 'lawi hmn m ^mmh* 
of jjaJ«e!tioa ©f or b#& «t tbti® eoffifsweiBt® «5f tiis ei©tt«<i 
bl®oi# Mt®r, #a«'dbs (1^3) (Wp^esfM tfes' Mlitf that tli® 
iM&mmed mwlv^mm ^w&tihwA M .M.» paper nw attiribtitssdsl® t® 
©adttosis iaf00tlciii iMish MM art. tfet tt»»* flii# »j GT 
aot l>® til® cenwot wplsMtim, 
«t «1» dbt^ yaoi pr©te®ti©a in. @p®»®©it«*lii<3teee<i F. 
gaAljaacetift laf®eti®ai af mk%h iaj«@ticaiii e£ wtittlal. preeifd-
tat»i 1  ^alc l^. irm Ifmi. feOTiat or aMAm m& c«ai®-«. fl» iae©to0li© 
p?«eipit«t® mi mA la iiftiH t^i mt«r pA&r to 
ijij#etic»» flat tl» aotti* ®ii|!»ts«@« mm pjJNQf^ 'ia ®r ©Iwlj' 
isltfa ma lajtleat®d hj its mt«2* »o2ribiltty#  ^ -aleohc  ^
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oM-aln@i afte ifit& aeaii«riMitis@d K«k  ^©j^ lnwytes wm 
sQjse «ff0e%4f@ ngsiait F# teigKitid. to ^tyo# Mem&l ntobi-fe a«r«a -was 
4a»fff«rfei-»« wtif:yiaB©iiia, eis^ . rneoimM j^ t» m&tiM, to 
•,ii MmJfti ah-f'lV^if ^nwTi^M" w Mtii Tri'n wr ^ Tf 
•G^fgei^ l (%fiiM)f iMie tla t^eg the mtinfttelid. tetltoodies 
is immm tostogs m a sf F, toCTja.«»i iisf 
gfesertei tli*% «@rai iwm &m -patiaab mm ®i^ ei«31y irirf#©tiv» ia 
p:r^©ti« of me^eyw «fKlii»t F» kB«w3L»0i ljaf®0fe4«s^ IMucsi •®4ttot pypa« 
sitiMfi •efytlaro^ft«s, Ifta #©wa s«f>l® takioi fiw this 
psfeteafc pii» %® iaf®^4« wm mry rffe-etiire. It vm £&mA tteat tlMi 
•serw irm tMi iniitidail e«tsd»d ^3^ a^atiaiiit fm 
mmmt moA^f a$glatl«ia® may mxj *#11 hair® hmn 
m«pm&ihle im tl» anti»tlafia3. aetitity (d th« seim« 
fifi to Titar® tfsils ©f Su«&«»« (Iflt!?) 'fcaro hmn 
SstiMi^ BBsa feaaad 'that "fefWh paarasltissi. •tiyipay»««t4 »j 
cl4©k«tt mm a.ggli.tiii«t»i ani pM.pjes%©itd S® th®: 
 ^hyp&wimmm s®«» fr« ©MAern ttot ted l»«m si®«il©f«©%@<i, a lafflftmr 
<sf tla®s wltfa |*»sit4s«i 0fclcl:« eryttoreesftss* ^or skm&rfMm. ai 
seim with aeiwil m&. mllB »®isi®«d pliag©c^#®i« ia tl» 
pmsmm oi wsM »rw t©- the l«veil p»T®41iBf is tl^ of moaal 
a»«a. lbii«(fpti« witli, p«rasitii«i r»i ©tilt m» law ®ff#et4w ti«i 
rtJsoTpiios wltli a0®p«»aiitti»d red @#11® Sa tl» immmt of (^siwala fraa 
tttoh sente#. ftm iaperfciw ©f amtiboiies 
ia ixy^iiimmm mm ma tvm the#® «p®ria®iits* 
St«ttbep iEQd WAMT »<! Sta^r «t atl# {19511 also i?®p©rt«i 
sU&mnm of agglutlimtim of »<l, c#lX» payasitised *it& mr$jm mtlaii* 
IparMiits afitr abs#ii34i,0a istf aBfciseis *itli isisfeated. eiytlrocffe®®, 
EmmmTf St«btr ®i il9$t) fcsmd %M% saoh mm  ^ sCl^ agh. 
laeap&l© of agglwliaa^ lsig fitrasltiaed ©tils# womM stJJ,! ag#mtta«fe« 
(1953to) mm itolt t« ifeserfs te fitim pwteetlw aetiiltf 
bmmm (F* tek -wltli rsttdwa twm %S€d »©3®al &mk 
.Ihicklia^gs' viM m in^abated itisilaw! ^ fa«siti®«i 
etll,# Mi tbs®ito«i #«wa Awred.iiigier parasit® ©oasljs *11®!! Aiekliagi 
4aJ®et## wi.tii « iiail»ly teoab«fe84 M^^ wm ef paiasittwd stlli -wd 
fleitti.. aoff j» ftbser^ d %M% mms  ^ da<ite eyytliTOe^ f 
Wei* st3?mg3y »gglmtSiia'l#d by pmmA «@» tsm ili^ i iiiif«rt#d 
awi «peri»f»et@€ wlih ft dm  ^ e.iry|h.3foeyto80 ii341« 
t#m frm iwiEf a.ggJ.BliiJiat«<l mek etytluroey^s sll^tl^r or ii0fe 
at all# <»» of 'ilia i*a» mm was ttstei agsii»st ®«11«-f3Pfe F, lejimgat 
«?!«• &mwpbi.m "titll Boisitl dtick ©rftluroeyl®®. Its aggltotJteatii^  acti?-
t^y til® popasttat m« wdSjaiai@l«i fef th© Aieiptim, 
liAoa mA 00®®'Ste^l (IfSfa) 3roportoa timt si« to»«a mmg both 
^ Mm ^ .Jfc •^.- n h ninni -Mii ••fc.aa ^ ^ f*. «Mi£' ijk' £tt < alii»> •ff iimif-t ami iini ii^a irt inM M flni ijffl -^i aiir •f^ia liiujiinu xuii^  XS'M 
iieiiisl mmksf fhe p&rms^&m pjsitiw mi tTObtfil ma 
lii#i«r »mm imm aitoln Cf • tewIgaAa P# «ai f • falcipgat) 
ptfeieaia witli ««wyLarijJL ®«p», fhe iBfeoticsiS wsp® 
a^^ntly wi^ »sibl« f©r m l»e»aw is th®' i»<a4isa» ©f a®felto®ii®i. 
»aetiiBe idtb, aoi&ef ©i^ hroaft# latS t^a., 
£ is wsiimiM. 
liigiltr a»i imVL (IfiA) f©laad tla-l- «*ipii p»f«r«d trm .iiiMasl 
h^ijskm fi»i e€H l^ei»n:l aad fom#^  py»©4pit®.tei a.t 
wiMh sews, tT&& te»ya» MilaiiA §&iie.S| feiA a©"! *itli a^^tosl sewB, ©ip 
I^'li erf Mfelsste wttfk ©ihi$* ^wasss* 
•«»§ *^ .1* rispoitet flat s«fa irm Iwsaft »l«la. 
pafeieats cwpiwsnii ui-fefe aofaal teaia gtfwatn.. BesMtiw »i«tic«Mi 
mm .gmjemUJf esJy wiili mm tma pvbtmtB irto ia  ^wmmml 
pmmymm mi. mm witb Mem trm mMpsim 
W^Lm posiMf® »a©ti«i mmtm4 isi^  ®3,j a wry a»ll p®W'«lai® &t 
MQm thte a. afflwateial 8#» tt^ sd, iniioatiig^ I'Qlf ieity 
•tf th« mmtim tm aaiaxla. This ei3tt|jl@ r^a% f with, neistal. 
tmmm str<*afcii eoold hm t® m m%.Gh-m^Sm^ f ©3?®«d. Aalag tlie 
.OOUyTO «f SjlfS#Sioil» 
lisgr®r ms& l©i#92^ ergir (Wk0 mp&r^d fterthsr m ttj®. 
0@ipl®WHfe SlXStfl* HS-tib aa.l.ayf.a.1 |»isa 
•»t,ire®«fea» ffesy fowl'that m% alX himm pmpet.rsM.'om mm 
m%i'm* mm wsabie t« atotoito -lb# strc®»t» aatibody idtt iMm% 
teo®g» «xylrkro©ft«i«, fie stramta vm atwaaad t© h® m 
'<tf tb® ©xtsnslw dssfcireetiStaa  ^#sy|rto@H t^s# tfe^ y'lwg estssdfcse 
$IMISS .sis© SeBplSSmS fiartl®®. Iri-tis s#is 
ac^s. a&WMl. sili'aaii'fea 1)%% net mwM&y sSswisfca todbigen# 
Balds (IfhB) £mM %1m% sm$ mm irm 'wi:«ys <tewsle^ j ijifeetid 
wil^  f» teOBrlnti timd eoi^ lefflesl wi®i «i^ lg@s pysptaeti f*« IIM®  ^noi&ej 
#3!^ toroiiy%®§» 
e^ktrj i»^ tta«i liii3roa»®k> ant (19^ ) that daises e^ii 
meeimi. |j3i|#@tic«i of iawHw m nomMl piam* pi^ er t@ 
 ^mek »wy%Mmf^ 9 pai*8iti«iei viMh £, 2.ep!Mtti^  iia4 M r^ |>ara®i^ Nai«i 
thiia eim l^ ©Mi^ tes teiag tbe staits «€ th® Sitfectim* Thf 
pl«wi spmmi. %M psmMi%imd Aiek ej^ fcroestts- fi» ptaago-
^©slii^  liy tfc« 'CtolslEBa M«»ii»g©s» 
mi 6©as (1?|0) ias^g© aewwiats ®f 
aata liAeii jCwbtoer wfet t«^-±«te€ the r®«ait|r ®f ^p»rtag ®ff©et ©f 
4ick pitam oa p«iy»si%ii«i ieek © i^?ytte©oyt®« 3a|«©t#i lato qhidfes# Ife 
tl»tr itirfy 0f th» ^®eif4@ity &i Wm pkmmmmm » fflwsbeif 
of iSSfmBS  ^ mhs^mmw i'mf vsBPiaf laiawl g&&m plasma, aerw  ^
>i2i*«iK4UkIm ^ p^avMB imi' illi •itfa'fciiiiiir ••'n iin •iWit inmi-nniim-'riri-ifii ifti cfi Mkdih. M « .mMl •• •• .e* .j*Jfc 
•fewcwey sin»  ^ ib€ aeisaj. aaa i*wi* pfflBit*«r«swi spa^e piwasi-
tis®«i frm ph»g®< o^»i» to oM#:©iiS» A trmsiiet^  
spaatiMs ^f&cb mMMmly lew aa t^odt wm prodm&i wltii das  ^ ©gg 
alto»i% bmt cM.cfe«ii. wi giEtoia»f#ii 9m Iwl m ipaiiiag i^§e%» 
A SpSretoyg WtS ©toSfriBli *i'tt *iM «tea» plMaaa. wftly qiy^ n>  ^
Sto® s:^ »i43rosaSs- in in -t-fi# rsiwiupoh 
dS'Se$4.b®dl is 'feM..« 'psm&$M.U$ |sa|»t'» jfjra# f®®? 
iiffttenfe' sp«0l.«s "h»d m m^^im 
Setorij^  C3#^ 0) "fcltel eMsfc^ a. plMsmM 
ifSTfi »mm. p8m§iM.mi (f* lopteria) eM.<ic«ii ixm plmm  ^
©yfesiis ttt SWletoa pMmm m® »«fc Msaar3,y t© «ffie.l#Hfe ia 
mmmAsg. plmgoo3rt.osls  ^paiaidtiae# efelekfta, €t@jit liy iaeklliip i« 
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-33-, 
1* If 0 tlmi S esUs mm fetmii Sji tii® first 1C» 
©iills «8W.tla€ WM eontlaied mtil 
W94. e«lli or |0 pJK«iitiii®d cstll» h&i bte». »©uiA®i;» 
t* if 6 tlMW 10 paw i^tisisi ©ells mm pi^ faati 5  ^»i 
««11# mm #«aife@i# 
3, If H ttei 13 p«i«itiied 0©ll® mm pftsenlj, tOl m4 
Mills' mm o©«st»d» 
If Hi %iam If pa»al.t4s«l e«lls mm p»»tat, 3CX3 »d 
f«11« WW 
If 18 « mm pmtmitimd mMs mm pm$m% 
@#lls ISOllffifelld*! 
M 5  ^« f«»»r »4 #tlls m«« te® eoas t^oij, all titi etUt mm 
liidiipM'^ ly# Wmn mAm§ ^ piMfciitlirf etlls mm m Xm 
thai mow mm $m mil§ M t© tlie siafeers of parMttt2»i 
©ell® ia ii4#TO«©pi fitMs &e^&SM$m » li§ »i ©ill# ires* 
1^ 3Pi«^ ifcg®i( <£ 4»f«et#i e«ll»' *«» ©e^ «liii ilsrtijt'ly by MfiMm 
tM 'Sffli^ er ©f parasttiistt etlls swfctf • of MmimiM e£ m4 ewHs 
©©laitfd*-
Statiitieal Bignifiomm mw lay %im fiBhmr in^-
of this l>® fditoil. ija B0tik#ip# 'BpckUbS'^  
»8TOas®kj, «iil ll^ it?) pBper, 
MB WMiMMW 
ikg^ofelsatios. f #i4s 
Brev^ em  ^ of i8ohimagg3.tttlMjBe ia the Iw i^std ftim-'Aigsoiiifad 
"" "*** 
Is0fe«itgg3»tl3iliis mm efi^st ia tl» plaaw® m mm «f 15 oat 
'fl. «ft»r iJijtetims •«£ K»«»|sar»4ttisd §ki^ m «rythTOC t^®«, 
and S» th®, plaaafti ®f th»® ottt ef few ©kld£«i» ifiw %wo'iad©€t4cai8 of 
pa»elAl»®i (£• 'OMeiwa *»»« aljt© f««ii!i la 
of sis  ^MtuE ehifikafia wlii@b liad tt&T§ 1>l3na 
SaJ#efei©«i «f •waf-pHpa»lti$«i, ti^ lifotiteii. 
Xn Wf® iM tte pi^ ipa# 
®Bly tw ai iMeli toi »e4' ii4j@et40W df eM a^ 
Qm ^ iwe «]^crtag im#i itgfJ.mttjita« naf. ta « gswap of 
It tMek«w -testti wM.^  fea€ »e0W»4 fre®. P# loriterat iifettioa® MHR' 'WliMlligitiiuiiiMlillUWiilJMBWi 
iBiiietd mai |5a«witii«ii #tk«r was ta a groap jaf 
wwa elitc!i£«f iftiieli hiyi Mir«p %t«a SM«i}t«d with »I«cia. 
:|Daf®ction idtli P* l.®|rftegae> then, dM B®t 'esiof® mj inmvuum M tiw 
lnu-i^ ttg© two iajsetlcea- ©f ©fftliapo-
trm &%lm'r eMetowi isk a maskmS. 1b<si»«# ia tfee lsa©iieae« 
of ?!»» 3»®al.t# toOTfe»«fe« th# fiadings eC EttCte'tiaaa 
{1^) m th® pwwBw  ^m%%p^wy^myUM iotiiljoii#® is tim »«m &i' 
tkh'iM'kmui rty^ ..g<waH.1y lafe#"fe@.<l «««l StiBsStptto.'fc^  ffap»l*lljf#©'b®d by wtyf 
mtth. pajrasiMatd eM©k«» «i^ :tet3(0y%«s. 
upm -ttt® aggMtiaatl» 
Wm mm t^w. of 33 i^ glmtiiailoi -te'Srif eo»tet@il witk piwras® •£»• s«i« 
fit® 21* <iiff®r®nt ©Mel^ w sm intw»riz®d la Tabl® 1. Wmm 'two Of Hioife 
wwilts we f« tl» i«e tests -mv® 
e©iwMet©d m f^twtt oo#a«i©ina m& mm lifted ehrmologioaHy. DapH-
eat®. t«8t8 ecm&i0t®4 at tb® i«« ti»« mm m% mmtMA tepa»tely, 
iwaaiiigs la tfai «SfeMBgtfe of agglmti»fttloii» ©©I-obb &m fm 
•ptmm ar »®i« iilmMow «i t3»f at liiieii tt® g^ attst f^®i?©a®«8 
bflitwem tlie stswigfc'lis of Eggl.atli»M«i by aai froa«ii plaaaa ©r 
OpMTifSM# 
SoBsM«3rtftg o»3  ^ lAem pMmm or mm (immn ©r mimtm) 
agj^ tttifiijSfj, it Ijl- ®S®a tliat fJ?®®8iag 
tlie agglstinatiBg t4t®.r ©f |slt.i®a or serai, or b©tht ttm iO sf ttoi alt 
s^tei fos* «g#attnsttM titef. a© oi^ er fewr tod Mailar 
tit®*# 'waimmn «^ awse% Iwt ma attsik strm p^ M..tfe 
froatn , to -toet e«t ef th# four iastan©#®. I^x of %lm 
0lii«k«s iid m% mhm iiw.«t»ble aaltttiai»«. fc>eeii»g Md net 
aff«et tito lack s€' rsaetifitx ©f plmme irm. th«s« ehi^ eas* 
Rpetilsg lnffi»*s@i tim stwagtb. of &®liitii»ti.c« ® a&pdtui® <rf" 
to ©JT aoi?@ "With *t.ggyntJ..H«Mwg |iiafgi«|g fu  ^i6 ©f IB shtAtois# XS 
«f tlwse siii&:«ii8 tod l@»a Saradlwi iA%h ^Vf%hrm^B, tvm otfiei" 
Botli QM«s i£ iittl# 03? m ®ifi»iie«t«at ©f tgglmtljiatlJBg pcwor 
toy -wsw pl&m&B eaitalalnf i*taral ag#«tiMaa. The two 
eliiok®as froa wldeh thmm. pMmm •mm -obt^ tosi liM m^mr be@ii l4a^ ®et«<l 
wi'^  efytl3*«jyt«s fri« e^ r eMekeas# With mm &£ thmm plafflua. 
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©OS.-© I t 
g |g B «g| «B|S~®3 SS|sr||| I I n li ft It 
£rm%$Mg sXl^ tly «iiia3ae»i Imt *itli tli® otii®r timm. was » 
©f£#at m either ©f two mmmXms^ 
I«atl»g at •© fm 30 %o f 0 ^wl®» «1»® iae»as«a mggjliBtliating 
tit«r aa^  i#falts fran sash mm irnhxiM 
iM fAle tm ftoi ®ff®et of lasting me act as gf®at at th® ©ffiict 
fwws j^igi hmemt, 
frmBiME mlm immm^d ti» af^ ttfeiaatin^  aMM%' mvm aisctiofes 
®f mt «r« tggtel^iimtiag fla«»s mm %«w^A aai 
pd.©r fssw-jstag#, flmm ww  ^ a ia imtmm* 
fl» 0f %im ®i£m% ^ immnime «5»s ttost agglnrliBatljig 
plAfmm •aai st» ii Mtecwa* -flw si immtm. wiy mil te« 
ait«tn.a:*» In asteitis "feo Shi •ff»i!i% stttSLBg @M.ASB a isfeSHBSttisMsB 
s«i?Wi p^ «ta ««» ©b»i3PPi4 toy Wal#» (I9k$) mi *#2f« lai MJJte® (IfliS). 
ftmm vm^m@ tliat p»ei]ptt4ii ei mm iae»i®ei. 
«pm attiwaa gtatraUy teslag f®a«li»d 
5 t© 8 '-nfteir' %l#eilag» liAimm preiae#d. Sa raljMts,, tor-' 
«T»r^  'dSJ aot. iae»A®# ta tites* up» stmM&g* Wolf# (19|2) peirfcalattd 
that tocwM® l» tlttr iif«» aay li«w h®m Am t© m tiiMJbit©iy 
wab'Stmim pmmn% ia %fe© f»g& 8#» leiiJag its aetlfity iifea ataatteg* 
•"Sm^rnWf Sehiteki,. m4. ftoiJSt (Ifft) sljiilar% p©itttla^ ®d ttat 
<if « ©fyelAlle wii' for #aba»8®i a^ mfeinatioa 
iiiA «iy|.to©ejt«i hj ehiete plwwi aot tfeaniiig. ©f th« 
pllt^ asMyg, 
Ifteet eC oiaiey pli«tagi %M ft^ i^aatlon 
•jiii' •Jri#@%s ec TO]^ w®iiro® ®r pAaiBi®!# ix® is&ji®? ©iix@.K:»as i^i» 
aggi:M .^^ ,.»af.4 <an gf eMdksft eiythi^ ojfeti  ^wfapoatft iseisMB® 'art 
•"38* 
diffeeeat ivm «ff«et® smh mppXmm^s tto stgglmtinstion  ^
eM.®ik«B ®fyfe^ te®eyltS' by jptfiomsly fr©8®tt isoJteraae plasms» ?Ms m#' 
first mpt>rl»^ %j ,Selw4i^  and Mi$km itef fomsi tlwfe wltli fmah. 
aggl»tSj»tiii!g tl» effsist ©f mA mpplmmsAw wm. ^wwutly 
Gi tM® wMli wltto prmlmMlj tm'mn agglafei^  
pJjtiMW the wm gineyaBy iiiiibitiai of ti» 
H li'M ljs«a £@MEii tlsS ftssslag ot ths 
affteta tite ,»salts 4® the <sase of sysiw ailag mfr®*ta 
pla»®, Imt net Ijt the ©a#@ ^ 9y9%m9 miMg pmvi&mlf ivmm sggliefcl,-
satiag flasMa# 2 .show® tlit 3r»'«iits of a iawte«f t#8ts iafoliring 
^©a«a tSIlff®S®a aggl-wfel: MMag 'plMBStitt It iS 8@@I| 
fiblit 2, -of «ppaja«3Kts of «tlier plawsa® iiw g^lati-
»ti©n ^  tMekt® {»•&•§» #1" %«»%«• la 
latftcrlf iptf» 
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"teat pf@iri©mi3^  J^ ®iea i^Mwai! #3itoB©«i ag^ utisafeioa «ltb 
•t3jBfr««a agflttttaatiag plasoas te If ®«t  ^t2 t»at#| wMle 
«€ mimnm irwIi. agiJatiaatim ia mUf «l#cfe t3 
ItHi '§m'^mmlj immn nf^ ttostiag pl&mm; sttpfi«iBts ©f 
ttiftp©g«o fJjaww aggaatinati®® ia 13 «Efe rf M t®.art!is «ii 
Of 'imvm plmmm «g#mtljQati©a Sn 13 00! ®f ,a^ -
ftai ©£ f:iPti«s «»?»»« wi|!pl»s»l« ipw tmmm. 
jatiOOt^ liSgSF#' SStidlSBt**' TllS %W0' SjBS-SailWS of 
iBer«asiw4 ifgitttliiiitita 'islth tmnm ag^attoatlag pli»»s mwA tmmm 
sapplMialaa. plawts »©- b®lt«'r«d te Mm ommmA ls«ei«»# «f iaateffielj!i^  
immi-m ^ a«#mtiiatiitg' -plsmm* 
t-sm ©blwr f^®s%@€ -agglti'liastieii la tias Bm» my 
m plMmA irm tlis tMekiia iftieti s^ n wmm bil»g #fgXtt%S»«fe®«i, Swa 
%e plUflBS SJB % of iaa%«ffle®a» 
fhg> iresta.%f §mB tB&%§ with »ppl«ifmts cf plawas frm & wuMmr .«e 
dlffereo'fe *bA of Ai©k giMBsriiBSdi is 
f Ai« 3.. All ctf tfe« s^X^utM wi#i is mm. £mmn plwmm$ 
iweojp^ te^ ,. ^ msMMm te ^ iif«a yiw eaa  ^ Tim 
in tim t^ l« mtm ttese «b ^ -^ a gwiEfctiit M£f»mnm& 
tofttwMa test itaA ©«t»0l vmm s^«r»<l# fto» r«e^  ^ia 
yaM-ft J.,, yff^ iMfaa  ^S^^ lSWHfeS «rf* pi aamaw f3fgB. SO®®!l#!l tip^ W 
agtiHigglmMi»ti®a  ^ ®yytfayo<yfc»»# ________ 
Pimm ®«lli ieety^  "TO iS fIS 
m* <€'  ^  ^ pljemm flMm plawai. plrni^ liawBt 
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t m# m m M  ^ n m 
I m n te m n m  ^
h iM» w m m ^ 6t —• 
I 160 $t m m. m & 31 
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fhft fijAng* abow wm is a.p«»«at wi-yi ttose of' Zitekeswat 
(1915)# 'StatiJdy a«^  Walkw -Md Sta^ tr «t al« (1^ 1) • fbi'8». 
ps^m hmm 'btm .aroiriew^ in tl® umtim m aaii-^eirfc-tapetcytie faetars 
M tM •tmim ©1" lit«Tati»i {p, 2$}* 
fim aiKlmtlBattim eb«®rr#<S. in tlw pmrnrnt in-rortigrticsi 
@m%ms%3 itlth tbt i^ e«ifiit agglntljaa.'fcim of eiyteliw^®® pmmitimA 
£• dl>sii«»4 lif laioii p,.f38) i»fa® wwefesfatti Ms 
mA* i«l« of psrasitl®®# but a^ t w»-p«raiiti»j<l 
liy s®m from fteitop. lAth tlii# i^ ©i«s 'Of wOlwia. 
I«rm®it®,. Ms agftetiMai twm ei th® Mw% "litb 
aalaadji. pa?asit» a^ ±mn$ M tto# ireiltj «wii ^  a®latl»dte» 
0l>ie«f»4 in tto® f!iiif»4s I«wa3iii«4 witfa pamtitifti ei^ las^ -
cy^s a|S|3»«Elily mm toiseNwi ©iftirely ©r mmlf s# hy &Tf%htmf%® 
«0Eifeli©m ihffltt fey parosll© 
fh® protiwtioB t«»%s :»i s«ail«ei 4a f^ lei I| %© 3.3» -fiii «g® 
til® IswilaSiSB proisiS-Sseti, «^M'i?!Se«w jj^  
etlls# th# taaijtr -of' :pa»!®,4.%ia;ed imIIs 3jjJ©gfe«d 3p«r 1Q0 g &f eM,6it# 
*H» qpantitJji# of 0r $aJLSMe- p«r 1C» g ebt#E foUijir 
id«i titl# M tli» e'#s« ©f Vm tmirns* mj 0 i# tli® 
'lati^ a the io.se pawwiiiljiM y it mm mA 
CMittMk. |{ii %i rtr mi jft «ii •irm iS atni mWiM^ A.^. H.Jtr — -*• ^ .ifc nn '%akjlk'^  iMnat> ./*!« im fni —-' -•••• •-• •• • *• iin -»m tt ••.:•—.• ...JS—^ A ^ 
'1^  ffwMKMS^S  ^ ¥ItUiS® W«PJ. p#!* @®Sw WP  ^ 3i'@'<S©Im®® +•. 
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m I t© it, ani o»3 «§ ta iAj 13, fte t©til v©:l«®a ©f plawa ©r 
•salia# per mM of fe^ct# w«i.#rl weeiwi % tasb  ^^  pwf s mm 
appimteiteli' %fe® »«ii» paratlt® aa«i in tiiis #^2^1# 
•ptM  ^ ptf' 100 g  ^ wel^ )^ vm swllesfc imS 
to mj '"to® pj?i)i«et4«B, ttsts', 
fh% prnmiimdm mffymd by p'cajp# t iwi I i»«i ls>0lh iiptljrisiwita.y 
l»iir %hm 1^oi« of gimp !• *a» pt^ ak pmrnltrndmi' <af p*a®fts 1 aai 
i «% ilte 2 'p&t ©wt lw@l pwliaMlity, wMl® 
tli©s» of g^pfs 1 »d 3 slpElfa.®«Eriaj *i t p r^ ©eat 
the mmm p@A i»ra8lt«aia» praipg t «a<S I B«fe MiMv tipiifiesHfel^  
«l ill® I ipr ««iit !•»! ©r mm at Hi® 10 p«y e®  ^ fli® *®«q 
i^?aatt®®i«s of tl»» gr©ii|>s iM mt differ iip j^yeiatly at tfeage 
Cff til# S43f*6tSjSIl* 
'¥mmt%9^ im mri»m f mm twBaii.sei i» fitol# H. fMi 
®«f4es e«.i4st«d ©Jf f«r gtmpa of oi#.t eMAB '#ai#li-« fim flaw®, wmA 
wm pmled frm sM okkek$m wM§U hsA mmi.m4. ttoi« 4sJ®«tisisf' of ii©i4-
paimfttti«a,eiiieiE©ii eiyMjroe|t«« bat l»i »tW' fe««ia .iiif«@t«A *ith  ^
'plamm m® ito»i 1 'feeeiwi §»6 m of 
plAMfc ®ii 'da  ^0 aai % t QA m iC jplajwa ©a <S»2ri 
0 8» flit fliMiMi 4iiJ@rti,»« m -Q mm i^ ^alittiM 1 |A li^ aw 
priw -to tnoettlAtioa# iw® 3 r©e«l'f»i m 0 §#6 te 9i pl«a» per 
g  ^©oafeljiti f» iays 0 t® 1# Qa | to 8 WOs- Wtmp., 
'BIe# ffmp t# mrntr^  Q*6 m Ms«i m ^dly 
1 mA 3i weordliigly^  ^ i«®#S3R8i tl» mm total i©sa®®« ©f pl&mkm. ftoit 
©«lroi. gremf lit wm 
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00,% 1  ^ ^2 eMAifeagt lAiah l»esft iaHtolSSd ld.t& SBilh»fil$SBSiM.8Sd ©?• 
eiiAes mm miMn% ia tlii ®aay 
Hi had useefstttd £xw y# Snfw%SQits8' 
.«MW WI<lllWTOl«Wil»!'liWll»IIWil>ll|'.IW 
%pSiimmA ifaglg; -®Eyfeto®C f^l®S |i|»l' BBWZ |j#®® 
iwjftfrfMwf S®6& i®riyiSo<iS.ss i8®» da®0M(tais^ i4 
aa» jya ptoM ivm mm of mmm mm^ ebi<toai fl» 
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'in .13' w wTOB-# ImppMiWn  ^ W pil,MMyS SSroJLSfiyf 
.irtifeitti sf^ tttlaa'y.® Is 33 ef 1<S t©«t«« itmm aad 
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